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FOREWORD

This technical paper documents an analysis of automated personnel
retention models with particular emphasis on a model, developed by
the Air Force, that was converted to run on the UNIVAC 1108 com-
puter at CM. The primary purpose of the analysis was to provide
the Army with an automated capability to evaluate the impact of
proposed changes to the present military retirement system on the
retention of military personnel.
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PERSONNEL RETENTION MODEL ANALYSIS

CHAPTER 1

INTRODUCTION

1-1. PURPOSE. The Office, Deputy Chief of Staff for Personnel
(ODCSPER), requested that the US Army Concepts Analysis Agency
(CAA) perform an analysis of personnel retention models. The pur-
pose of the analysis was to provide ODCSPER with an automated cap-
ability to evaluate the varying economic considerations of alter-
native retirement systems and the impact of the alternative sys-
tems on retention of military personnel.

1-2. BACKGROUND. Various alternatives to the present retirement
system have been proposed with emphasis on curbing the rising
trend in military retirement costs. Although retirement cost is a
focus of these proposals, an equally important consideration is
the impact that an alternative retirement system will have on the
ability of the armed services to attract and retain an effective
force. Several models, commonly called personnel retention mod-
els, have been developed to evaluate the impact of alternative re-
tirement systems on retention behavior. Included in this category
are models that were developed by, or for, the Air Force, the
Navy, and the Office of the Secretary of Defense (OS). The Army
lacked an automated capability to analyze alternative retention
systems. Therefore, its ability to evaluate proposals made by the
President's Commission on Military Compensation (PCMC), OSD, and
the other services was limited.

1-3. SCOPE. This paper documents the personnel retention model
analysis performed by CAA. Chapter 1 presents specific objectives
of the analysis and describes how each of the objectives was met.
The major observations that resulted from this analysis are also
included in this chapter. Chapter 2 presents a discussion of the
methodology employed in the AF model. In Chapter 3, an analysis
that compares the output of the AF model with Amy input data ver-
sus AF input data is presented. In addition, a series of appen-
dices provides information and data in support of the retention
model analysis.

1-4. OBJECTIVES. The personnel retention model analysis was a
two-phased effort which included the objectives listed below.
This paragraph also describes what was done to satisfy each of the
objectives.

, 1-1
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a. Phase I objectives were:

(1) Investigate the AF and OSD personnel retention models.

(2) Convert these models for operation at CAA if appropri-
ate.

(3) Identify model input requirements for Army purposes.

(4) Provide insights to the Department of the Army (DA)
Staff for the next PCMC meeting.

b. Phase I objectives were met as described below.

(1) All available personnel retention models were reviewed.
The analysis focused on models developed by the Air Force and by
the Center for Naval Analyses (CNA) under contract to the OSD.
These models were specifically identified as candidates for review
by ODCSPER. Three other models were also reviewed as a part of
this analysis. They include models by Rand Corporation, the
Congressional Budget Office (CBO), and the Navy Personnel Research
and Development Center (NPRDC). The Rand Model was the pioneer
effort in personnel retention analysis, and it served as a basis
for the other four models cited above. The mod*el review process
consisted of: (1) discussions with Air Force and CNA model devel-
opers, (2) a review of a paper by Mr. Mark Chipman (NPRDC) in
which all five models are documented, and (3) an analysis of
source program code for the AF model.

(2) The AF model was converted to run at CAA. Paragraph 1-4
addresses why it was selected over the OSD model, and Chapter 2
presents a detailed discussion of its methodology.

(3) Army input data requirements were identified, and they
are presented in Appendix C of this paper.

(4) The operation of the AF model provided insights as to
potential Army retention trends under the PCMC proposals. As will
be discussed in Chapter 3, the AF model estimates that Army
reenlistments will increase under the PCMC proposals during the 1-
to 10-year and the 21- to 30-year intervals. However, because the
PCMC would offer for the first time a monetary incentive after 10
years of service, the model estimates that Army reenlistments will
decrease during the 11- to 20-year interval.

c. Phase II objectives were:

(1) Task the DA Staff to provide necessary input data and
operate the converted model(s) with the Amy data.

1-2
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(2) Develop an Army personnel retention model if appropri-
ate.

d. The objectives of Phase II were to be addressed dependent
upon the findings of Phase I and further direction from ODCSPER.
These objectives were addressed to the extent indicated below.

(1) Operation of the AF mqdel with Army data was not re-
quested. However, the input data requirements identified in Ap-
pendix C were presented to the Staff. Some tentative data were
provided to CAA, and these data were input to the AF model.
Chapter 3 identifies those model parameters for which data were
received, and it discusses how these data were used to meet the
fourth objective of Phase I.

(2) A unique Army model was not developed as part of tis
analysis. A specific requirement to develop an Army model was not
set forth by ODCSPER. However, the analysis conducted to meet
Phase I objectives provided CAA the capability to construct an
Army-unique model if a future requirement for this task should
arise.

1-5. OBSERVATIONS. The major observations resulting from this
analysis are listed below.

a. All of the models that are being used to forecast enlisted
retention behavior under various alternatives to the current re-
tirement system are economic models. The underlying assumption is
that an individual will choose to leave or to stay in the military
based on which choice maximizes future expected earnings. Accord-
ingly, all of the models relate changes in retention behavior to
changes in the economic incentives of a given retirement system.
The assumptions imbedded in these models imply that altering the
income stream an individual expects to receive (from staying in
the military) alters the probability that the individual will
choose to leave military service.

b. Although all of the models might produce different reten-
tion estimates for the same retirement system, a major contributor
to these differences is the data input to the models.

c. Due to time constraints, the AF model (FORTRAN program) was
selected for conversion to run on the CMA 11OR UNIVAC computer.
The OSD model was written in. A Pro~gramming Language (APL) which is
computer specific (Burroughs) and therefore would have been more
difficult to convert. Also, the strong similirities between the
two models, as detailed in the Chipman paper, indicated that the
effort involved in converting the OSD model in addition to the AF

1-3
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model was not warranted. The Chipman paper is a good source for
general contrasts in the methodologies of all five models.

d. The AF model produced similar behavior in Amy and AF reen-
listment trends under the alternative system proposed by the
President's Commission on Military Compensation. However, the
Army reenlistment rates are generally lower than AF rates. This
is a function of lower reenlistment rates that were input to the
model as representative of Amy reenlistment experience under the
present retirement system. It was observed that the same reen-
listment rate was provided by ODCSPER for Army enlisted personnel
with anywhere from 8 to 19 years of service. Intuitively, it is
expected that the rate would vary significantly as a function of
years of service within the 8- to 19-year interval. Future analy-
sis should focus on improving the validity of input data.

1-4
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CHAPTER 2

AIR FORCE MODEL

2-1. GENERAL. The AF model estimates retention under alternative
retirement systems for the enlisted career force. These estimates
are made for pay grades E4-E9 and for years of service (YOS) 5-30.
A basic assumption of the AF model is that members of the enlisted
career force will base their decision, to leave or to stay in ser-
vice, solely on economic considerations. Further assumptions im-
ply that the careerist is knowledgeable of economic and probabil-
ity techniques and will use them to evaluate the monetary benefits
of alternative retirement systems over a lifetime earning horizon.
First term personnel were not considered. The Air Force defines
first tern personnel as those individuals with less than five
years of service. Since this group is generally younger and dis-
counts future money more heavily than the older careerists, they
would be influenced more by current military pay than by the de-
ferred compensation offered by a retirement system. Limitations
of the model's current configuration are discussed in paragraph
2-8.

2-2. OVERVIEW. The methodology of the AF model involves the five
basic modules shown in Figure 2-1. Various input data are pro-
cessed to produce three different output parameters: earning
streams, reenlistment rate estimates, and estimates of overall
continuation rates. The model then compares the value of various
parameters under the current and proposed system by pay grade and
years of service. Each module is discussed briefly here with more
detail provided in paragraphs 2-3 through 2-6. Input data in the
form of survival rates, promotional probabilities, and average ci-
vilian wages for high school graduates are used to compute earning
streams. These streams represent the return for a decision to
stay (RS) and the return for a decision to leave (RL) military
service under the current retirement system. The delta, or
change, in these returns impacts the individual's decision in that
he will stay in the military as long as RS is greater than RL.
Similar streams are computed also for a specified alternative sys-
tem. An alternative to the present system impacts this decision
by altering the value of the returns. The model mathematically
relates the changes in returns and the reenlistment rates under
the current system to predict reenlistment rates for the alterna-
tive system. A key consideration is the magnitude of effect (re-
enlistment elasticity) that a change in money will have on reen-
listment rates. Reenlistment rates are only applicable to that
segment of the force which has completed its obligated tern of
service and is free to stay in or leave military service.

2-1
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This segment is known as an expiration of tern of service (ETS)
group. Overall continuation rates under an alternative system
must also reflect the actions of individuals who have not com-
pleted their ETS and therefore must remain in the service barring
discharge, disability, or death. Therefore, the model simulates
the force profile as to ETS and non-ETS groups. This simulated
profile and the reenlistment rates predicted for the proposed sys-
tem are used to predict overall continuation rates for the alter-
native.

2-3. INPUT DATA. The model uses three major categories of input
data: military retention trends under the current system, actuar-
ial data, and economic data. Figure 2-2 presents the variables
included in each of these categories. Note that preliminary Amy
inputs were obtained for most of the variables as indicated by the
"U." Indicated by the asterisk (*) are discount rates, civilian
pay, regular military compensation, and the retirement pay for the
retirement system being considered. These items are basically
service independent for a given pay grade and length of service.
Therefore, it was assumed that AF inputs would be fairly represen-
tative of Amy inputs. Inflation would be the primary factor af-
fecting these variables. Appendix C presents brief definitions
for each of these variables.

*IEcoRO c de

Atuarialdata

U - Prelimitn ry Amy. U ofats
- Assumed to be service lndepeMd qt

Figure 2-2. Air Force Model Input Data
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2-4. EXPECTED EARNING STREAMS

a. The model computes expected future earning streams asso-
ciated with an individual's decision to leave or to stay in mili-
tary service. The computations consider wage growth, discounting
theory and due course promotions for military service and average
civilian wages paid to high school graduates. Figure 2-3 is a
simplistic representation of the methodology used to model the in-
dividual's basic options: to leave now, or to stay at least one
more year and leave at some future date. The options are the same
whether the individual is serving under the current retirement
system or a proposed alternative system. Although the options are
basically independent of the retirement system, the monetary re-
turn that the individual receives for a given option could vary
significantly between retirement systems. The concept of differ-
ing monetary returns is illustrated by the two types of money
pots. Solid pots represent returns for the current retirement
system, while the dashed pots represent returns for an alternative
system. These returns (earning streams) are computed annually and
are based on the likelihood of the individual either leaving or
staying in service during the year under consideration. The val-
ues used for the likelihood of a given decision differ depending
on whether the individual has completed his obligated tour of ser-
vice and is eligible to ETS. In Figure 2-3, this likelihood is
expressed as the probability of staying (P(S)) and the probability
of leaving (P(L)). For example, the model developer assumed that
Air Force personnel face a reenlistment decision once every four
years prior to completing 20 YOS. After the 20 YOS point, he
faces the decision annually. Therefore, voluntary reenlistment
rates are used as the likelihood of a given decision for those years
in which a reenlistment decision is possible, whereas continuation
rates are used for those years in which a decision is not possi-
ble. Consequently, if a person had completed 5 YOS, the model
uses voluntary rates for years 5, 9, 13, 17, and 20-30 and contin-
uation rates for all other years.

2-4
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6 Future military pay
IFuture civilian Pay free
$ Survival rates stayn
W Discount rates (cueo)

s Prmotionl
probabilities

0 Probabi1ty of
staying

L 
Early vithdrwels

easton oreyea? fturn., rov nov l~tI from

1 taying%

Individual has X years of l-t.,
military service and Is In
pay grade Y.< 

a Civilian earnings }t~

e Survival rates frm %

a Discount rates leaving
Retirement pay % (alternate)

a Severance pay 0- -

6 Probability of leaving

Where:
P(S) - Probability of a decision to

stay in military service
P(L) - Probability of a decision to leave Return

military service 5
Figure 2-3. Present Value of Expected Lifetime Earning Streams

b. The return from a decision to leave military service (RL)
is a more direct computation than is the return from a decision to
stay at least one more year (RS). This is true because when a
person leaves the military, his expected future earning stream is
just the sum of future civilian pay and his military retirement
annuity. However, in computing the return from staying, we have

2-5
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to allow for his eventually leaving the service. Therefore, this
return is a function of regular military compensation as well as
future civilian earnings and retirement annuity. In computing fu-
ture military pay, the model must allow for promotional opportuni-
ties and for the individual to leave the service in some future
year. According to the Chipman paper, these returns can be repre-
sented mathematically as:

Age 65 i 9

RSjk = E F, (Cnm - Pnm(j,k)) - (RMCin + EWin)
i=k m=k I n=1

I + W ik Age 65 i 9
" (- + E (1 -fi ( (Cnm Pr))

+D i=k m-k n-1

(CIV i + RETj,i,i) l + P

and:

Age 65i-

RLjk A 65 (CIV i + RETj,i,k) 
[( + W -k

i=k 1+ D

2-6
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where:

C *n - probability of remaining in the Air Force from the
end of YOS (m-i) to the end of YOS m given the indi-
vidual is in pay grade n (Cnm = 0 form > 30)

Pmn(J,k) - probability of being in pay grade n YOS m given the
individual is in pay grade j in YOS k and remains in
the Air Force to YOS m

RMCin * regular military compensation in YOS i for pay
grade n

EWin = any early withdrawal money earned in YOS i for pay
grade n

CIV i = civilian salary that could be earned by an individ-ual (i+19 years old)

RETj,i, k = military retirement annuity for pay grade j earned

in year i (adjusted for any early withdrawals) given

that the individual leaves the Air Force in YOS k

W = annual real wage growth

D = annual real discount rate.

c. Expected civilian pay is based on the average wage earned
by a high school graduate. Total expected civilian earnings in-
corporate the likelihood that the individual will survive until a
given age.

2-5. ESTIMATES OF REENLISTMENT RATES FOR AN ALTERNATIVE SYSTEM

a. To estimate changes in reenlistment rates under an alterna-
tive system, the model mathematically relates the earning stream
for staying and the earning stream for leaving to the current re-
enlistment rates. Figure 2-4 summarizes how these estimates are
made. The effect of the alternative retirement system can be han-
dled as a delta to the current system. For example, the change in
return for a decision to stay (ARS) is simply the return under the
current system (RS) less the returr. inder the alternative (ARS) or
ARS - RS - ARS. Since civilian pay is independent of the retire-
ment system, the change in return for a decision to leave military
service (ARL) is just retirement pay under the current system (RL)
less retirement pay under an alternative system (ARL) so that ARL
* RL - ARt.

, 2-7
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Figure 2-4. Estimate of Change in Reenlistments Under an
Alternative System

b. The key to the estimating process is the functional rela-
tionship that explains the effect that a change in compensation
will have on reenlistments. All of the models define this rela-
tionship to be a type of logistic function. The intuitive appeal
for the logistic curve is that it is bounded by zero and one.
Therefore, the estimates of reenlistment rates must be nonnegative
decimal values. The following logistic equation was used to rep-
resent the reenlistment supply function:

1

whre 1 + e(a+b log P)

r = reenlistment rate

log = natural logarithm

P = ratio of return from staying and return from leaving
(RS + RL)

a,b - parameters to be estimated.

The elasticity (E) of r with respect to P can be derived for this
supply function as:

2-8
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E = (1-r) b

where:

E is an estimate of reenlistment elasticity or the
change in reenlistment rates that is produced by a per-
cent change in compensation.

c. Using this elasticity function, the change in the current
system reenlistment rates ( A r ) can be estimated for a percent-
age change in the ratio P as foliows:

arc =b l-rc) Al'-
P

where

b,P are as previously defined.

Therefore, the reenlistment rates under an alternative retirement
system (rA) are simply:

rA = rc + A rc.

According to the Chipman paper, the AF model developers did not
estimate the "b" parameter from empirical data. Rather, the "b"
values that were used to solve the elsticity function were attrib-
uted to an analysis of first temers.

2-6. ESTIMATE OF OVERALL CONTINUATION RATES UNDER AN ALTERNATIVE
SYSTEM

a. As indicated in Figure 2-5, the model uses simulated forte
profiles and the estimated reenlistment rates for the alternative
system to compute overall continuation rates for the proposed sys-
tem. Overall continuation rates are estimated from the following
equation:

j+3 j+3
CRjk "[rjk(POOL jk) + (Sjk)(POOLj+Ik) + j+2 POOLt' POOLtk

2-9
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where:

CRik = estimate of the overall continuation rate for YOS j
and grade k

rjk = estimated reenlistment rate for the alternative (from
paragaraph 2-5)

POOLJk = personnel in pay grade k who face reenlistment deci-
sion in YOS j

Sjk = Continuation rate (1-attrition rate) for non-ETS
groups in YOS j and grade k.

Volutrit alternativen

Fiure 2 -5. Ovraltontinuation t Ud a

orce ~ ~ ~ rte prflorenismn

Al ternati ve System

b. The model developers assumed that under an alternative sys-

tem, the yearly distribution of individuals facing an ETS would
change from that of the current system as members adjust enlist-
ment contracts to game the new system in an optimal fashion. For

example, the PCMC proposal permits vesting of retirement benefits
and trust fund credits after 10 years of service. To simulate the
change in the distribution of individuals (POOLS) facing ETS each
year under a new system, the model "ages" personnel within each
year of a 4-year enlistment cycle. Non-ETS continuation patterns
and promotional probabilities are assumed to be independent of retirement
systems. This aging process starts with an initial force and up-
dates the distribution of personnel by grade and POOLS for each
subsequent year under an alternative system. Table 2-1 illus-
trates the aging process for pay grades E4 and E5. As shown in
the table, the starting force begins in the 5th continuation year
(first terers excluded), and it consists of 41,000 E4s (total for
Column 2a) and 59,000 Es (total for Column 3a). Of the starting
E4 population, 9,000 are scheduled to complete their enlistment

4 , 2-10
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obligation in the 5th year, 2,000 in the 6th year, 12,000 in the
7th year, and 18,000 in the 8th year. Column 2b shows how this
5th year force is aged to simulate the new 6th year force of E4s.
Notice that 33,066 of the 41,000 E4s who started in the 5th year
are still around for the 6th year. The variance represents volun-
tary separations, attritions, and promotions to grade E5. Columns
3a and 3b show the E5 profile for the 5th year and the 6th year,
respectively.

Table 2-1. Simulation of E4 and E5 Force Profiles in
the Fifth and Sixth Year of Service

Column 2 Column 3
Column 1

E4 E5

Force distribution (a) (b) (a) (b)
by year (i=5) YOS 5 YOS 6 YOS 5 YOS 6

POOL(i) 9,000 1,848 19,000 3,160

POOL(i+1) 2,000 11,086 4,000 15,201

POOL(i+2) 12,000 16,628 19,000 21,673

POOL(i+3) 18,000 3,504 27,000 3,588

Total 41,000 33,066 59,000 43,622

2-7. MODEL OUTPUT. Table 2-2 presents an example of model out-
put. This output compares reenlistment rates and earning streams
for an E7 under the PCMC alternative using the methodology of the
Air Force model. The reenlistment rates for an E7 under the cur-
rent system are shown in Column 2. Column 3 presents the reen-
listment rates that are predicted for the PCMC proposal. The im-
pact of the PCMC in terms of predicted changes in reenlistments
and the predictions of overall continuation rates are shown in
Columns 4 and 5, respectively. Columns 6 and 7 present the dollar
return associated with a decision to stay in the military under
the current system and the PCMC, respectively. In Column 8, the
change in return from staying is presented. Columns 9 and 10 pre-
sent similar information for the decision to leave the service.
The dollar return for leaving under the PCMC can be computed by
summing Columns 9 and 10.

2-11
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2-8. LIMITATIONS. Some features of the AF model that might limit
its usefulness are:

a. The program for the Air Force model was designed to include
two methodologies, the USAF lifetime earnings method as discussed
above and an income mj ximizing method that was developed by Dr.
Warner (CNA) for OSD.1 Each of these methods was to be used to
evaluate three different alternative retirement systems, namely,
proposals by the PCMC, the OSD, and the USAF. According to the
developer, however, the program has been tested completely on the
lifetime earnings method only. In addition, the sample run pro-
vided CAA for benchmarking addressed the PCMC alternative only.
Therefore, it is not known whether the income maximizing method
can be used. Nor is it known how successfully the lifetime earn-
ings method can be used to evaluate alternatives other than the
PCMC.

b. The program code (Appendix D) is nonmodular and virtually
free of comments. This makes the model difficult to understand,
and it degrades the capability to make changes to the model.

c. The AF model, like all of the current models that were re-
viewed, does not address the impact of the PCMC proposal for medi-
cal, PX, and commissary benefits.

d. The model assumes that the members of the population being
analyzed are knowledgeable of, and will apply, economic techniques
to calculate their economic benefits under alternative systems and
that they will base their decision solely on economic considera-
tions.

2-13
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CHAPTER 3

COMPARATIVE ANALYSIS OF THE AF MODEL USING USAF VERSUS ARMY DATA

3-1. GENERAL. This chapter describes the analysis that compared
the results of using the AF model with Amy input data to the re-
sults using AF input data. In this analysis, Amy reenlistment
trends were estimated for the PCMC proposal. These trends were
then compared to trends predicted for the Air Force under the
PCMC. The chapter also documents the method used by ODCSPER to
compute the Amy reenlistment rates that were provided to CAA. As
will be discussed in paragraph 3-5, the ODCSPER method provided
the same reenlistment rate for careerists in pay grades E6-E9 with
from 8 to 19 years of service.

3-2. ARMY DATA SOURCE. The Enlisted Division of ODCSPER provided
Amy data for the model parameters shown in Figure 2-2 with a "U."
This data was considered adequate for testing the converted AF mod-
el, but would require additional refinement for production runs.

3-3. COMPARATIVE TEST. The AF model was tested with this tenta-
tive data, and the results from this test run were compared to re-
sults of a run using all AF data. Both runs evaluated the retire-
ment system proposed by the President's Commission on Military
Compensation (PCMC). The PCMC proposal offers monetary retirement
returns after the tenth year of service and is contrary to the
current retirement system in which no benefits are received prior
to completing 20 years of service.

3-4. TEST RESULT. Figures 3-1 through 3-6 present, in the upper
left graphs, the reenlistment rates for Air Force and Amy en-
listed personnel under the present retirement system. These data
were inputs to the model. Reenlistment rates are defined as the
proportion of reenlistments to the total eligible to reenlist.
The graphs in lower right show the change, or delta, relative to
present system rates that were estimated for the PCMC alternative.
The same general pattern of changes in reenlistment trends could
be observed for the PCMC using both Amy and Air Force data. Be-
cause the PCMC offers retirement benefits after 10 years of ser-
vice, reenlistment rates increased (positive delta) during the
5-10 YOS and the 21-30 YOS intervals, but they generally decreased
(negative delta) during the 11-20 YOS interval.

3-5. VARIABILITY IN REENLISTMENT RATE INPUTS. Reenlistment rates
for the Amy were generally lower than the Air Force rates. This
was especially true in the 10-19 YOS interval. The lower Amy
rates result, at least in part, from the method used to compute

3-1
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them. ODCSPER used the Automatic Interaction Detector (AID) Model
to calculate Army reenlistment rates. Figure 3-7 presents an AID
tree with the reenlistment rates that were computed for individu-
als with at least 4 YOS. The AID Model identified a sample of
20,785 individuals with four or more YOS who had either reenlisted
or extended within one year of their ETS date. For this group the
single best predictor of reenlistment was total active years of
service. The greatest difference in reenlistment behavior oc-
curred at the 7th year point. Approximately 69 percent of eligi-
ble personnel with more than 7 years of service reenlisted, while
the eligible pool with 7 or less years exhibited a 42 percent
rate. This later group also differed significantly in propensity
to reenlist based on whether they had completed 8-19 years or over
19 years. Finally, these two groups (8-19 and 19+) split into
terminal cells with pay grade as a significant predictor of reen-
listments. The reenlistment rates of these terminal cells were
provided as input to represent Army reenlistment trends. For ex-
ample, a reenlistment rate of 0.8334 was used to represent indi-
viduals in grades E6-E9 who have completed anywhere from 8 to 19
years of service, It is recognized that a terminal cell for the
AID Model indicates that no further significant differences were
noted for the sample group at a specified significance level (in
this case, 0.2 percent). However, it is difficult to believe that
under the current retirement system, which offers significant
benefits to those who complete 20 years of service, reenlistment
behavior would not differ significantly between individuals with 8
years and those with 17, 18, or 19 years. Therefore, the validity
of this input data must be a primary focus of any future analysis.

3-6. SUMMARY OF ANALYSIS. The same type of behavior was observed
in Army and Air Force reenlistment trends under the PCMC. How-
ever, Army rates are generally lower than Air Force rates. This
is a function of Army input rates for the current retirement sys-
tem. An analysis of Army input data raised questions as to the
validity of using a single reenlistment rate for an individual
with anywhere from 8 to 19 years of service. Future analysis
should focus on improving the validity of this input data.

3-2
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APPENDIX A

PROJECT CONTPIBUTORS

1. PROJECT TEAM

a. Team Members

Ms Ola Berry, Methodology, Resources and Computation
Di rectorate

Mr. Jerry Thomas
MAJ John Johnson

b. Other Contributors

Mr. Daniel Shedlowski

c. Support Personnel

Mr. Raymond Finkleman, Word Processing Center
SFC Roy Jones, Graphics Branch
SFC Donald King, Graphics Branch
Ms Thelma Laufer
Ms Nancy Lawrence, Word Processing Center
Ms Judy Rosenthal, Graphics Branch

2. EXTERNAL CONTRIBUTORS

LTC Jerry Witherspoon, Directorate of Military Personnel Man-
agement, ODCSPER

MAJ Mark Woodbury, Directorate of Military Personnel Manage-
ment, ODCSPER

CPT James Hoskins, Directorate of Personnel Plans, USAF/MP
Dr. John Warner, Center for Naval Analysis, Arlington, VA
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APPENDIX C

INPUTS REQUIRED BY PERSONNEL RETENTION MODEL
(DATA SHOULD BE AS OF END OF FY 78)

Section I. PERSONNEL DATA

C-1. Promotion probabilities for grades E4 through E9 for 30
years, i.e.,

E4 E5 E6 E7 E8 E9

YOSC

1 X1,4  .. .... Xl,8
2 X2 ,4

30 X30,4  ..X30,5

Xk for i = 1,30; j = 4,9 where Xi - is probability of being
promoed to grade j in year of service i.

C-2. Reenlistment rates for ETS eligibles for grades E4 through
E9, for year of service 0-30.

C-3. Continuation rates for non-ETS eligibles for grades E4
through E9 for years of service 0-30.

C-4. Continuation rates for years 21-30 for grades E4 through E9.
These rates are for all personnel regardless of ETS eligibility.
Rates are by grade and into year.

C-5. For grades E4 through E9, the year of service requirement
for:

a. First year of promotion to grade.

C-1
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b. High year of tenure for grade.

c. Last year of promotion eligibility.

C-6. Fifth year population pools by grade and years of service.
This would be a distribution of a pool by grade that would face
the reenlistment decision in years 5, 6, 7, and 8.

C-7. Survival rates (mortality rates) for ages 19-64 (inclusive).
(Note: To allow for expansion of model, rates should cover aver-
age age at entry (enlisted) to age at death; maybe 19-75?

C-8. Average age at entry for EM and officer.

C-9. Average age at death (life expectancy).

C-10. Reenlistment elasticities by year of service. The values
indicate the changes in the reenlistment rate produced by a 1 per-
cent change in cost of leaving/staying in military service.

C-11. Percent of personnel reaching ETS/reenlistment decision by
year of service and grade (by grade is desired but optional).

C-12. Enlisted force distribution by year of service and grade at
end of FY 78.

C-13. Enlisted force distribution by year of service and grade
for objective force.

Section 11. ECONOMIC DATA

C-14. Personal discount rates by year, with year 1 being present
year, for 57 years.

C-15. RMC by year of service and grades E4 through E9.

C-16. Present value for retirement pay under current system.

C-15. Present value for retirement pay under alternative systems.

C-2
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APPENDIX D

SOURCE PROGRAM CODE FOR THE AIR FORCE MODEL

GED,R C2RLNT@ARtAY
READ-CNLy PODE
CASE UPPEk ASSUMED
go aSR2l uN-I0/29/79-!re:C9:16-I2, I
EDIT
al

1: DIMENSION HFT13 1 o,21. RALT43C*6*3*21. RCLAC(3C*6%2I% SEV(6,31
2: DIMENSION Rrcf3O. 6 -2). RSI3Dt6.3I1 , RA430.6,21s IAD(30.4,Ji
3: DIMENSION PvC(30,6 s2), ORS430,61. DELR130.61, SETA(JC,2)

'I: DIMENSION RpRip4EI30,6), RL131.6). DRII31,6). CPt'I6,6,2)
5: DIMENSION FACE'46,21 ,CIVPV('i6,6.21, TABIA,3.21 *F(3G,.2)

* 6: DIMENSION CONT(
3
I$62,POOL(4*.2Ia

7:C DIMENSION EKLI5TjS.7) ,ENLST3(2SJ
0: DIMENSION STPcoL.4,6.21 .TCCNTE3OAI ,RETYA(Io.dfl
9 : DIMENSION PROP 16. 3Z 2 ),vDR (46t2 1.0 (30 .2)

IC: DIMENSION ANSg3G,6s3IICPAoJ(.46,2)sV(3lsh,2).T(
3IA,2I

it: INTEGER NAMEI(6),NAME2(6I.ALT(3I
12: DATA ALT/#PCMCI#OSD $''SAF#/
13:- CA-TA NAmEI/9ILT*,ICPyt,tMAJI,*LTC,eCL,9GENs.

li: DATA NAmE2/.E..',o E-G'O*E-60,'E-7,E.,,'.,s,
1 I: C
16:C DETERMIKE METHOD TO BE USED:
17:C I - INCOME MAXIMI1ZING IWARNER)

* 8:C 2 - EXPECTED LIFETIME EARNINGS (USAF)
19 :C
20: REAC(IS.2cC: jmETH
.211 f4RITEtI6%2GtI JME7H
.2 2: 2CC FORMAT(Iij
23:C
2q:C 1S RLN FOR rFF lEERS OR ENLISTED 7
25:C I - OFFICERS
26:C 2 - ENIISTED
27 IC
28: REAO(15,2CCI .JRUN
29: ARITE(16,2Cr) j'4UI,,
3C;:C
31:C DETERVINE ALTERNATIVE TO BE PROCESSED
32 :C
3 3 C I -PCMC

3 4 C 2 - OC
35:C 3 -USAF

36 :C
37: READ(15,2TI JALT
38a: AR ITE 6 , jCr ) jALT
3 9: C READ IN CPI AND PAY RA15L FACTCRS

41 EAOIIS.22C: CPIpF
42: 41 1TE 116&22C I CP I.FR
'13: 220 FCRMATIF,.TI

1s~C SELECT ('RINT CP
T
IC.N - I.E. cELETE PRINT OF PLCLS AINC/CR

14 '1 C HETFNTIrN DATA?
14 CI - YES

q C. 2 0 N
'19 IC

S: REAtJ(IS.2s1 I OELFT.ISKIP
SARITE1IA,2S I IUE.ET.ISKIP
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52: 251 FCkMAT(21IA

b4c SELECT PRNT OPTION %HERE:
SS:C I - VLT
56:C 2 -DELETE CURREN~T ONLY
57:C 3 -PARATIAL ALT
Sa:C 4 . FULL ALT

6: READ415.20431 JPNT
6 1; *IAITE(36,CO) JPRT
62:C
63IC READ INPUT FILE

65:C READ IN DIScOUNT FACTORS

67: 00 Icco 18.*6
6 .: REAOAI5,1002) OD'Ar,I*,DR(I,2)

e-9 *81 TEE 691C21 DR 1*. I A Dkf,21

7C:IL*02 FOlAMAT42FS*31
71: jCOG CONTINUE

73:C READ IN PROMOTION PROBABILITIES

76 O *008 IK2,,30
7 7 READ( IS.1012* (PHON(J. LK, 161,jet.61

7e VR I TE( 16 o C, 12 A (PROM( A @JI K, I (iI ,.I-1 .6 A
79: 1012 FOkMATAAF9*7)
8c: tG08 CONTINUE
P I: 10C1C CONTINUE
82 :c
83: C F14AD It. REErLISTMF~iT RATES

L1 :c
8i Dc AC 2 z IGC.1 2

86: OC ILIB IKK.I.31
87: RLAOAIS.3C22 ) fRETI IKKKIGGJ$X-.6)8
6 e AN*TE(*A,1C221 A(iFTAIKKsK,1003 ,K.I,6*
gRi: IC22 FORTPATAAf 6.mjA

9C: *CIS CCNTINUF
1 : IC20 CONTINUE
9i : C
93:C READ IN NON..ETS (CCkTitLATICN RATES

9: 00 IC3C IKA.I .21
98 6 EACIAS.10 32, (CcKT(IKA,j,2I,,j-I,6 j
9 7 AkjrE(16 liC 32i ACCNT(IKA,jo2),jaI,81
9 e I 3 .2 FCkeATl 6F6 . 4 )
9: 333 CCREIPUF

1 I :c kEA, IN. CNTINLATyCN RATES BEYOND 2(; YEARS

IC3:c L C C IP 1 1

IC4: hEALI35*.3'97) f(ETYIK,jj*,,,

IC6: IC42 FkTA 36.4.. NTR 1jJJ1

,* ,,D-2
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lcq:C READ IN TEN~URE BOUNDS I ST YR Puko~t HYT# LAST Y2k PROpo
I IC:c
III: DO IOso IKC.I,2
I 12: DO 1060 IGCaI.

3

I 13 : NEAO(IS.1062) fJTA8(t.IGCs1KCls.ju.62

1151 1062 FORmAT16131
116: 106C CONIN2UE
117 : I (JSC CONTINUE
I 16: C
119:c READ IN 5TH1 YEAR POPLLATION POOL
12c :0
121: 0010C70 IEI'.I.4
122: READIIS.1C72) 45TPO0LI IEMJM.2),Ijw1 6l

12 : RITt:( 1.10721 lSTPOCL( 1EM..JM.2lIJuI. 6
I

124': iC72 FORkATI6F7.Il
125: 107C CONTINUE
126: c
127:C READ IN MORTALITY RATES

129: DO 1080 IM--1.46

13C: REIIS.082) (IACIM.ICIICuIo2)

132: 1082 FC21IAT(2F6.'fl
233: 1080 CONTINUE

13,6 :
135:C READ IN ELASTICITIES - BETA VALUES

137'. 00 2090 IJl3c
13s: READ(IS.1092) (bETA(I 2j9I),JIsI

139: ARITEI 26,10921 IBFTAIIJv.j2 I JI6I.2I
140: 1092 FCNMAYTZFb.3)
141: IC990 cCCTItuE
142: C
14 3 C REA) IN CIV;LAP4 PA
144:C
295: Dc IICO IRi1,46

17: oRITEI6,11r22 lCp(IR.l,IGR2,IGR.j,22

148: 1102 FC~r-AT(22F7. 1149: 1100 CONTINUF

15 1 C RE A UI Ii 2L II A RY r AY c .. Rmc
152:C
15 3: VC I123C 0l 1 I2
154: DO 12C 22C1.3.
15b: REAL ( 15. 1 1221 4RMC ( 2Ric JP dRM 10, .1 6)

257: 1122 FL21MAT6E7.g)
ISO: 112r, CCN1INuf
1%9: 113C CONTIKUr

161:C RFAC IN CL)
1
PENT RpTIREgKT FAY

163: DO I150 IR~m.2
16. 4 VC 1004 IcS. I.3C
165: KEAU15.l1142 1 FCL'i ICS QC . ING) JC-1 -6
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16 6 16R11E416oIlaiZi 4RCURfICS,,jc.ImGI.jc3.61
1671 1 114 FCRMAT16FS.I)
16a: 11140 CONTINUE
16 9: alSO CONTINUE
I 7C :C
171,.C READ IN OITORAALS F*IO1 RALT
172:C
173. DO 1160 1 YO av30
17'a4 READ(l5.I 162) I0A1 ITIG*I~lGul,6)
175: %N1

1
LI16ol1123

1
H6I,6l.GI

17 6 1162 FORMAT16F79j)
177: 1160 CONTINUE
176;:c
179:C READ IN RITI4ORA*ALS FROM FUIND
Ieo: c
1 a: 0 DO17c 160.i .30
182: READIIS.1172) 1010101l30l6
183: kR I T E 1I6 13 7 2311 1h0 A D I Go I I Go 1s6 1
18.4: 1172 FORMAT16F 701l
385: 1170 CONTINUE
18 6: C
187:C READ IN ALTERNATIVE SYSTE14S
388 IC

I~ ~ 0 a3 D 200 IAL*.
2

190: 00 1190 JALTRI,
3

391: DO 3380 jYA.1,3&
192: REAC(II.1821 (RALTIIYAJAL.IALT.IAL) ,JALuI.bl
193: A6RITEI 16.1182) 'RALY(IIA,.JAL,1ALTIAL3,JAL01,61
194: 1382 FORMAT(6F8.iI
39 5: 1180 CONTINUE
396: 1190 CONTINUE
197: 1200 CONTINUE
19 8 Do 0 J-I 's3
19: 90 DOt 1.1,3',
2cc: coNT33.~J,21 CONT(l,61?l
2CI: to CONTINUE~
2C2: Do a:) .jG-1s
2C3: DO 39CI JyY.1 3C

2C; RCuRI.jYy,jG.2) k CURl4yy,.JG92) 0 lot
2C: RALT(Jy,~jG.12; v RALT(.JYY,.JGI.21 9 3.1 RAI.JTV.IGoI)

2r6: RALT(JYY,jG.2,21 . RALTi.JVjG,2,21 * 1.3
20 7 RALT1JYYjjG.3,2' . RALTIJYY,.JG,3.21 * 1 1
2 
C 8 19CI (CfITI NUF

2c,: j)C d2 .YY.1.31
2310: 00 8'4 .JY91930
2313: NL(JYY.jG) :.
212: ORL(JYY.JGI C 0*
213 V(JVY,JG.1) C -C
2 14: V(JYYtJc;21 C C

215: TCUNTIjYj63 . C.,,
216: NSlJYIJGIJY a L.0

21s: T4JY,j6,,2) a 0.0
2319 ARS(JY,j(,.yy~ r.C
22C: DN5IJY.JG) C.
221: DELNIjY.icl - C

22: RPNI1'E~jY,.J() a C.C
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224.: 82 CCtKTIKsUE
275 : 80 CONiTINUE
226: 00 2C32 jyoj.06
227: OC 2C32 ihemZ
22a: CPAD.J&Jvojfl *~

221: 2032 CONTINUE
230: 00 86 IP-g.'

231: 00 86 *Gs1.6
232: PCCLIIMJc,.l, a C.c
233: PCCLIIP.Jc,21 - C.C
23,4: 86 CCNrIN~f

235: IV(ALT.GT-3,.OAJtP.fL.2I 60 TC 22C9
236: 0C d2ce IQ.,.,C
237: DC 2ire .jck.l,q
231j: *vR ,~ l 2C
239: *G a * 2
214C: RET YR .C- _l~ * L Y ( v~ (h
2% 1 : 22Cb C:Ctl i
242: 2209 CCIT L

2 3: A * I. I .- / (I.c (PI3
* 2.. ~ 0C .691 M.. v

246: CC 1-91 Pk,I.2

* 2%.7: ccloj 'i...

24a : 2691 CCN T IP.LE

25C.. CC 26..C Jol I*A1
25:: SEVC~jCW_.ALT) * C.,
2S2: CC 2e.0.. . *
25j: it ;I.yV.j( At r'

254.: 260L CCNTIkLr
25s: 27CC CGNTPhLF

256 : Ev II ,I~ ) . * 9. *
25,: SEV(2,.l . 7

2
1.

8
C. * 7.' * 40..2Ci

2S8: SEV(4.ai * 1'.

26C : St V('I . I I . o

261: SLV16,lt - r-.c
262: CC 76
2 6 3: K-

264: PI.,.,RO:

26a6: - 1JJIh 1 -E. * (P I I tI. *~ K Rt

261: ?a (CNTINLF

268: DM J76 PYR..

271: CPACo.lyR.,JRU .l - CPIMI'.t,.jNLNIl . I%. o. P-11
272: 17SI CON'TIKLF
273: clVPV44t,I,.'RLIII CPALJl%6.JRUNI 6 FACl'.6sjR.?,)

271.: CC 622 jCmsj.4.5
2 7 bJCv% 44 '. J. m

2 7 6 DLi= ~I .C #* CPI I I tj* I rlA jR L, N1
2 7 : C V C CIVI~'V4.19JR0-1
278: CC 62 .. ~~
279: .JY 14 -
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"26c: CV F ACIJT.,JRUNI 0 iCPAO.JIJY.JNUNl t o *CVi
261a; 62 CONTINUE
282: CIVvIjca.I.JRUNI 0 CV
283: 622 CONTINUE
2 8,4 Do 43 4..4 6
ass: 00 63 JJW216
286: C1VPVIJJ,JRUNI CIVPVI~J*19..NUNI
287: 63 CONTINUE
28s: 00 307 J020.24
289; 00,3C7 jjo3.!i

29c: CIVPVIJl.Jjgioil CiIVI' i,11 foea
291: 307 CONTINUE

* 292: 00 311 j825.46
293: ctvPVIJ.So)a, *CIPV(,.II) too~
29gi: DO 311 jiu

3
pq

29: CIVPVIJ.IjqlI *cIVPvI.JqgII * 0
2 9 6 : 311 CONTi NUF
297: 00 3307 Ju14 .2C
298: DO 3307 .Jai@

299: CIVPVIJ.JJ.2i CIVPVli.JuI2) Is3.
3Cc: 3307 CONT1NUE
3c 1: 00 3311 J.2 1 046
3C2: 00 331j jjm.~,4
3C3: CIVPVI.J,Js2l a C:VPVfE.JJ2l * .

30 4: 3311 CONT INUE
305 : DO 33-12 J.j,46
3C4: 00 3312 js.6

3C7: CIVPVI..J,21 a CiVPVl(J,J21 1.0
308: 3312 CONTINUE
3C9: D0 37 JGO196
3c: 00 37 Jy*i$3G
111: JYR a 3y *
3V2: 1FIJRUN.EQ.II JYR JY*S

313, Pr-t,,.JJR14)a CIVPV(.JVR.JG.JRUKI
314: 37 CONTINUE
31s: JLOAN a I
316: JUPPR w 6
317: IF(JkUN.Ew-1I i.Fa~ 2

318: IFlJRbN.E(..I JUPph 35

32C: DO 38 J.2,6

3 21 : JJ a JTABIJ.I,.,RUt.j -
322: PVC(J.J,,J*Kl a * (jjIK
323: 38 CONTINUE
324: IFliIELrT.Ec.jI coc To 2063
32S: WIITEI42051
326: 2CS FORMA T IHI,,X.'0ECISION'.S1.'CONTlINlATIC1I,3X9' GRADE '.31.
327. 0 9 USACE '93X,' GRADC '.3X,' GRADE ,93X.1 GRACE *9*3X.9 GR*cE 91
32e: ARITE16,2C6)
329: 20,6 rNA~A'Cf'il.YA',CE9I.E'8.6,
33C: * *L7v,sxSCp4Px.,99
33j: 2C63 CChTINur
332: DC 71C j~wl.3C
333; 00 71C J6..
33,4: eLYII, RCuFlj.IY.jfi.jRuh * PVCljY..JGtjRUIjN
335: DNL4, y.I..JGI a HALT4,JYo.4~ALT.JRt;Nl RCURlJY.jGs.jRUNI
331.: II IJV.EC.,jT 88J(i.2,JRUN)IClEJ. .GSNIJ..JISV.6.AY
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337: 710 CCN71NUE

336: IF(JMCETI.EQ.,I Go TO 801

339: DO 715 JG"8jLO0H.JUPPR
34C0: JGRo7-jrM

341: JLONJ1AlP(JGR.lJRUNI

3203: JNLUq aC
3111: JLOA* JTAB(IfISJRL4I

34s5: Do 751 JYROJL.062J141
3116: 11 a .boI -N

3117: Ijh.UI4 0
3118: DO 752 JSJYNUjjJJ~

31193 KJ - .Jh - IJNU"
35c: IF(KJ.LTsJLCI GO TO 752Q,
38:: IF(KJ.N0..JIh) 6O TO 753
3S2: VIKJ#I.JG~ojRUNI a *C2
3S3. RSIljjj6HI.KJj) 0 0-
3511: T(K.*I.~JGR~jRUNI .aLK*IjR

355: ~ARSI4JJ,JGNlKJ*I' 83C
3 5 6: GC TO 755
357: 753 CCNTINUE
3583Ce IFK.CJ*3 IK.E.J7ADKJN*J1.AhO.KJo~kEo.J.JI5
359:C. * *At.0.Kj.NE. .I19.ANO.K.J.NE.J*23.AO.K.. 2 .j.j271 Go To 7811

36c: IF(J.JJ31 Go To 082
3&1: GO To 099

36 2: 682 IFIKJ*NE.JJ.71 GO0 TO 8414
363: GO TO 899
3611: 8081 IF(KJ.NE.@JJ*al do TC 886
36S: GO TO 899
366: 884 IF(KJ.NE..J.4.l) Go TO 688

367: GO TO s99
368: ~ES ~I(J.Nf.sJ.191 (., TO 891

369: Go20 T 899
370: 891 IFIK.J.Nt.j..231 Go TO e92
371: ci0 To 899
3 7 2: 892 IF(K.J.NE.j.J.271 Go T C 7511

373: 899 VlKJOl,.~jRUNI . RETlK.J*l.JGR,JARtI
3711: TIK.j.l.jGoR..AUN m RLIKJ*g1j(RI

37S: GO TO 7s8
376: 7511 CON~TINU~E
377: V(K*IjGh,RL-N) .* TK+.L~R~

379: IFIKJ-I.LE.,L.OR.JALT.GT.j) GC TC 758
30C, VIK.J*I,.CRjL0UN) a PRETIKJ*I..IGR*JGUKI
301: T*jIJR.khl.H(JIjR
30 2: 7bS CONTINlUE
383: 1F(.jG1.t.E.6$ GC le 7S6
3 a1ii: RS (,ji jG K. I a RS(,J.Jod.G1Kj*Il I VI K* I 9jGft.JRUN~ I * JJU
38S: * 11IlClJ.J(2N.JpUP~j # CIKJ..jNuN) II*.VfK.J.IJGR,JAUI)I
386: 0 TlKJi..OJGR.J1J'Il
3e,: Go Ta 7b?
38s: 756 CONTI~ur
3sq: 1184 ,,jCR.K0) a fRSIjj,.6.ccKJ*lI * V4KJ.I.JH.~J~N')~. C (KJ.JNUNI
39C: I RMC(Kj,jGI.JRUK)~ C(K.J,,ThUNI*o.v)il.j1,juI
391: 2 TlxKo.J~G~R.JRUN 1 *I..If.).~,~.J~~
392: 3 PROM(J,R,Kj,JRuts) *Sjeu#.j
393: 7S7 CONTIN~UE
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394: 752C IJINUM Uiu~

3 9 5: 752 CON.TINUE
396: IJNUM a
3 97 : 00 758 I.J'vA a JJ.JjHI
39A: K* ,JHiI*IUM
399: IFII(JoLT*JLO) GO TO 7580
41cc: IFIKJ*NE*J14 ,3 60 TO 76C
4101: TtKJ*IojG.R,jRUI) a RLIK.J~IojGN3 CfiLIKJ#3eJGR)

4C02: 60 T0 3376
'403: 76C CONTINUEc

4':C. IF IK.J.NE . .3.At4O.KJ.tKE.JJ7.*NC.KJ#NE.JJ43I .AN4O.K.J.IK.J.J.I
4CS:Co 9 *ANO.KJ. .JJ.19.ANCKJ*4 EJj.23A1v.KJ.E.j.2l) 60 TO 769

'40*: IEK.jeNE.J.J.33 601 TO882
4c7: GO TO 1899
41Ca: 3882 IF4tK.J*NE-J4j.7) Go TO 1804

4 3 9 : GO TO 3a9'q
'lIC: Ib8% FIJ.NE-JJ.111 Ge TC 1986
411: GO To 1899
412: 1886 IF(KJ.Nro.Ij.Ill GC IC 18ee

413: G0 TO 1899
414: 188b IFII.JNE.J.J,19I GC TC 1891
Nis5: 60 To 3899
416: 1693 IFIK4.Nroj.j*231 Cc IC 1892
'417: Go T0 3899
41ai: 3892 IFIKJ#NE..ji.27) 6O IC ?S9
419: 1899 VIKj*ISjG~ojRUN) a * IEKJlJR
412C: TiKJ.JGRgjRUIl a *LK*~jk ORL(K.jI..jGRI
421: 759 CONTINUE
'422: 3FIKJ.I.LE*2C.0R.,jALY*ET.3) GO TO3376
'423: Vf3'J+I,JGN~RjUK) a * IEKJIJ
4214: T(OJ.3,JGR,jRUN) a RL1KJ*l,jG4) # CIkLIKj#IJGR6
'4;5: 3376 COt T I UE
142t: IF(4JGF#.NL.61 CC T:! 761
"427: AS'4j4~J,JbR§KJ) I A4SU ,,JGk.Kj#I3 9 '4CKj*IJGRSJftih) *IJj*

I*~l: RC IKJ ..(.R*JFUN I # V.C [K ... G j ALTI * OI8j..;RUN3 I
112 9: 2 (1 .- V (J. I jGk .. iqu.I) i* j TII j ,RUN.I
'43C: GC TO 762
'43 I: 761 CCKTIP.%,F
'432: ARSlj4,jGH,*,j) I lkkSI..,jLR,K.j*3 a vfK.JI.jGN.RUJN * iK.J..JN~b
'433: 1 * (K,.Gk.sjAL?) * Ff'ClK,.~.jGN,.NK # OlKj.JRLh)
'434: 2 1 1 .- V (f. I JGW .,JPLtN)) T i a.'#* JI jk.JPUN I *
'435 : 3 4 1 -PkI'(Jc KjJ * CP IGR* A KJ ..JA.N2
4136: 4 AI.S~hj.jC.R.3,K.J3
"!37: 762 CCtNT1NU
'438: 758C I~jN~t a 1JNUM.I
'439: 75b (CNTINijr

'4 4 1 Dk'Sl(j4jjGwI A NS I jj,QR ,) I -RS .,,G4,,j4
-4-42: DELIkI.,J~Gc.) SET~A(.j..,.HUK3 8RL.f..Jfi8..RLK)
'4413:; I tD'SI J.46GF3 I1JJ, JJJ I 6fL 4 4 oGR I NL (4.464 11
'444: RPNIP'EjiJ.46cR, a40 NE JJ4.JRUNI * 120LR4j..jGRi
'4 4S5 IF"F IPIE I J., jR IG. Ia) "PPI1E3 IjjjG

8 1 C0NI(..J.JGQ JRUK I
14 416 IF~r(PRI'4ElQ,;.jGRl.LT.t.Ci hkrEI~jj4Cft a C.C
'447: lbl: JNO a *NU +

If4f4 : 751 CCNTINLr
'449: 71b CONTINUE
'4S0: baC IFC.JALT.GT9i) CC IC 34129

D-8
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qA1S 00 D 3121 IftEivgu 2 1.3C
2ua: Do 34241 IJ4 R a I

11131 CONTIIRrTYA.IjG,1RUN) A PRIIPIEIETY11,!J6iR
OIS41 3121 CONTINUE
11st'3129 CONTINUE

qgg1  00 763 JG..g6oj
q %7 r 00 743 jPwI,q

-.118 POGLIUP.JioR.g, sTPO0Ll:P.ENjG~vtuI
1.591 .763 CONTINUE

1401. 00 7.76 IVROS930iAR4
q611: Do 76q. jGRal,6
%.62:' 00 766 3P=I1.4
1430 POVLIIP.JGR.21 wPOOLlIP,JGR,I)-

41643 166 CONTINUF
416sJLO A JTAB~jG1.,tJRU'L

166g JH11 a JTABI~JGqg2.JRUNI

1.679 IF(lyl*LT.JLO*Il GO TO 765

4.60V IFIYN.GT.Ji.Il 60 TO 761.4
1.693 TCONTIIYR..IGRI 0 1RPRIPLI1TR,.jGR) POOLI4u.JGRII *
1708 1 CONT YR R,RJUN3 * IPOOL12,JGR.II * POCL(3.JGR3II

417: a POOLI1.,.1R.I1I / IPOCLEI,JGR.11 *POOL12,JGN.I)&
1.72: 3 POGL(3..JGR.11 # POOLE1.sjGR.11)
417 3: 1 0 TO 765

S171.: 74. CONTINUF

417.75 IFf[YA.,KE.4pgII1 GOO 1076.
1.76: 00 7 65" 2pal,.4

' 1770 76S1 POOLS IP,JGR.Is 0o
1.761. 60 TO 761.
1.79: 7&5 CONTINUE

##so: IFIJGR.EQ.I.OR.JGR.EG.61 Go1 To7&

1.6j3 Do 766 jPuI*3
41.2: POOLSIP.JGk.11 a tl. IICRNI*cNtT y.JGw..j14t.N1
1.83: PQOLI3P#ItjGR,21 + PRCm(,JGR,IYA.jR6KI *CONT(IYN@JGA-I.J1LNI
1.0q 2 POOLfIP*I.jGR-Is2)
qg5 3  768 CONTINUE
1.86; PO0LI.,,jGNoj)*I.P0EG~,YJU~ RPRIMEIIYA,.1GR)
1.873 I P0OLII,,J(fi,2) *PROf01,JGh*zyN.,ju) e RpkIP4ElIYRjc.N.3I a
lose: 2 PQOLII.1(.A.I,21
411193 60 TO 761.

4.90: 747 CONTINUE
419: !FfJGR.E4.6j 60 lo 770
q12: 00 771 tPw.3
41931 FOCLIIP.,.JGR.11 (I*-PROMjGN.I@IMjRU.)l e CCNTtIYA..3GR..JRUkI

41.943 1 POOLIIP*.IJGR,ZI
1.95: 7173 CONTINUr PI4ET.JP

' 197: POOLS I,JGR.23
4983 1 O 60T 761.
q 199: 77c CChTINUF
ICC: 00 772 IPwI.3
Sol: POCLIIP,.JGR.11 8cONT4IYR.1Gk..RU%) & POCL(IP+I.,JGN.2l
SM2 I INONlj6NIyM.,jRuN) * CON1EIYJ.R-l.1fuN) e FCOLIIP*l..JGR-1*23
50): 772 CONTINUE
501.3 POOL(1.,JGRej a Nupk[PEIIYR,.jfik * PCOL(g..1GR.21
sob: I PROh4IjGRIYRJKLJ& * RPRlP'Ff1Y,jcRA..m * OCLSI.JGMN.21
SC6: 761. CONTINUF
1Q73 IFIIUFLET.Ec.11 Go0 TC 775
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scd: DC 776 IPsIq
Sos: ISYIR - jYH 4 jP .1

51c: 8RIVEI6,210) tSYR.?YROiPOOL4IP.J.219401.61
Sl : 21C F~kr'AT(SX.12, 1 3X,,2.aXS(F7.s.3x15j7.11
512: 776 CCN.TINUE
513: 775 CON~TIN~UE

S 1 4: GO TO 4,49

S 15 801 CONTIN~UE
5 *: J6IH a 6

5173JLO 0 JTAAljGRoI.JtK
Sis: J54 8 JTASI(JGNV,

2
1 ji.uh

Sig: 00C co O,4H
S20: DO 804 xj~~~
521: DO 8C8 I5T-jJ.KJ
522: RS(.jJjjR.Kjl 4 RS( .JGF.K.) *Rp~c(IST.jGF.jRUNI
523: 1 0(.J,JRU.(ST-JJI

52: AHSl(h,JGRm.Kjl ' ARS.jj,jGR,(4. + fRMCfIST,JGR,,JRUN)
525: 1 )6D(1ST,JGR.JALTjj o C5jj,j,~uN5 e. 5IST.jj

526: OLB CON~TINUE
521: RSIJ~JIJGI4.Kj) RS(JJ,JGNKJ) * RL(K4*.I.JGPS a D(JJ,JRUKj
528: 1 .00 4J-j
S29: ANS(J,jGR$K~J) ARS(j.J,JGR.K4)k * IRL5KJ*s,4GNS D RL5K.J*s.jGR))
S30. 1 * *0 .(4 s 5 *a j* IJ')
531: IFR(JJFK)LTR(jjR ) GC To e02
532: RS ( ji j,,GF , 31 1 * SIJ'@jk K
533: *(J J F, )- K
534: 602 IF(ARS5J4. .N.KJi.LT.AR(j.j,JGR.311) GO TO aCq
5: ARSj.Jj,jGRi,,jI) *R~jjG.

S36: TI.J,JGP,2) -*
537: 804 CCht:~u
538: bOC CONT5I.UF
5 395: D~C 812 JI.
54C: ~ JGR x 6 -IC
5 4 1 JLC -* P0 -,Q 1 R1

544 DO 82C ~~*:.
546: TCTGk .* r

5 4 7 : AITCR U-r
S 40 1 CC 624 IST-.,.KJ
54: AILQR . SAvEG * 5I*C-FC,JRI.I5T.iRUK5?

Ssr: TCT~x .* T. * SAMEGR o RVC(5ST,j~h~jRUN) * Cf4,j~ij?.5
.55 1: I I IST. , )
552: ATUTGR . ATCT6&,# SAIPECK (sCf5sT,JR,Jj8LN + *C(ISTJGR..JALTjS
5 53 : 1 * a- JIST-., S 1 1
ss54: is2 4 ( ON 7 1 tUf
S 5 : TCTOII TOT6R * SAPER04 P L5K.J+I.jGR5 * D5.JJ,.Jtuh) 0. IKJs.4jli1

556: ATLTGR *ATCYGR + SAfrEcah 9 (F11KJ.I,jGRI + ONLfK,.j,GRI~ *

SEk! CC 828 ISTn.)J.IKJ
ssy:~ ~ ~ J5 i#j -IsT
6 AP * SAPEGR / II..F~omjGH*5,.jST,jRuN)i

b ACIER SAPtGRl a PRC~5,jGR.I,JST..V.lh.
58: TCTGI. 1TT.R + FaCTEk a RS(.JST.jG;R#1,

3
1) * E)(jj js jST-jjl

563: AILTGR *AyrlfW + FACTLk ANS5JT.GR2,o3ll *(4,A4 oe*

1-10
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S5: $26 COhTINUF
S66: *Si~j.jGR.KjI TaT611

SS67: AR( SjRsj AT016R
5~e: 1FIRSJJJGN.K.l.@LT.RSEJJmJGA.3I)I GO To 032

S6: SI.J.JJtGN.3i) a NSE.JJsJGRIKJI
57c: 1Ijj,jGR,II a *

S71: 032 IFIAR JJi.JcRKJI.LT.ARSIJJ.JiGR.31II 60 TC sac
S77: ARSlJ.JjGRs3II " jRSIJJ.JjGNK4l

573: T(.J,J,~21 0 K,1
S7.4: 820 CONTINUE
S7r.: S16 (CITItUE
S76: 112 CONTINUE

S77: Do Oll; J(Rm 1.6
S78: JLO a JTABIjGP.IjkUhl 6
'S79: ..o.' a jTABIjGR,2@jRUhD
Sac: 00 IJ44 .jJt 0 jLOH I
Sol: OR5lJ,jRI'w ARS(JJ.JGR.311 RSlJ.j.GRs31)
S12: DELRJ~J.JcRI a BETAIJJ,JNJN.I *RETf4J.,JGR,.JRLNI l 

2
.*nRS(~jj.jGoj/

S43: a f45(jj.JGR.3I) *ARSt.j.jj6m311) 2.0 CRL.JJ.JGR~i

Sa.4: 2a(2.e RLIJ.JJGP) D 0L(,JJ.JGR)l)
SOS: RP RIMqlJJ,40 R1 a RE

T  
JGN.JRUjI DECLR(JJ.~jGRl

506: IFlRPRIrvEl.~.~jGF.GT.S.L) RPRIRE~jjGkl COI...J..JGR.JRUNI
S v/: IF lNPR I PE 1,.j sjGR ILT a C I RpP E I jj jR) O.
Sao: 844. CCN71NUF
S89: 840 CON.TINUE -

59c: IFIJPRT.Ewj.i) GO TO 080

S91: IFlJPNT.EG-21 GO 70 09C

S933 jGlk a * I
S946:JLC a JTA8.jGW,I.,JRU~I
S95:J?'I a JTAdI.,GR.2,JRUhI

69, RLI(J.jjGRI
&cc: 12 Q FOkPAT(,//,,,X.@U:OER THE CURF(ENT SYSTEM' A 99A39
6ca: 1 'ENTEkING YEAR OF SERVICE 1*12*9RAXI,.IZLS i.IS'.,
6C2. 2 SX,'STFEAM OF FUTURE EAmNINGS by LEAVING6 AT VIE ENI; CIF YFAhf,
603: 3 2XsF3#r9,5x.',17HT PAX RETURN IS t,F9.!r,
60.43 4 1 THE rElkRN FRo,, LEAR tr.G AT THE ENL CF '.12s' 1S5 9.,/

60b: *RITE16;121,
606: 121 FCNP 7 ( OX,IENTCRtNG YLAk1,SA.'R[YLN F,40p SIAYlfG TCw.EX.
&c7: 1 'END OF YEAN',/')
6C83 DoTi~I2 1860(J~GRKJl,,

610: 122 FONMATI 16XtI2,l'D.F
9
s~sIAXs1

2
1

611: 06C CONTINUE

6123 856 CONTINUE

613: 052 CONTINUE
6I14 : 9& CCWT I NiU
615: C 864 1j~n.1.4

6161 jGk 8 7 - IG
617: JLO a .JTAb(.)GR,IJAUkl
6 16 a : JN a JTAbI,)cGR,

2
,.piUNI

619: CC 8369 Ji.t~C..jo
M

62c: *~ a j - I

/ 62 : NSA s RLIJ-.J,Rl * R IJJ.IR

,.~ , (D-1 1
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V 623: 1 ij,~
626j. 1214 FORMATI//.SX.IUNOEN TtL 1.*09' SYSTEM A *.*J.
62 5: I ENTERING4 YEAR of SERVICE 0.12.tmAxIMIZES s'os

62: 2 5*,'STmEAi OF FUTURE EANNINGS BY LEAVING AT THE END of YEAR',
627: 3 2 XF3sCsjSx,@THAY V'AX RETURN IS ',F9.C'
b2s: 14 1 THE RETURN. FR0 m LEAVING AT THE EKU or '.ia.* IS',voi
629: IFJPT.EQ.3) Go ,IO 968 6
63c: IARITEIA,1211
631; Do 372 KjJJH3 t

63: R17E(6.1221 JJARSIJJ,.J6R,X. Kj
6 3 3: 872 C ON T INUE
63%42 668 CONTINUE
63S: 8614 CONTINUE

&63 6: Go 0 @so83
6.3.; 449 CONTINUE
638: IFIISKIP@EQ.I, 60 To 77774
6 3 9 DO IC JGOJLOVRIJuPPR
6140; ARITE(6,991
64!: 9FORMAYIIHII
6142: IFINUN.EGil %R6ITEI6.IC2, IKAMEIIjG).ALT(JALT).j!METh
011. IFI.JRUN.EG*Jl ORITE16,1023 NAME2(JGI *ALT(JALTI *.31ET14

6414: 1C2 FORMAT(//IX.'FOR GRACE 9.A3.9 ALTERNATIVE ',A14,
614 5: * ANO IMETI-OD ',III
6146:. *RITE(6.103) PRsCPI
6147! 103 FONrAT(2CX..IITM PAY RAI1SE a '.F5.3@' AND CPI 6 'oFS.3)
6148a: WRITEI6.1061

6149: 306 FORMAT3,olCx,90RrNL~s2X,PREIC,*2X,C.~G IN',Zi.' TOT'9,
65L: I 3X,'RETRN F'.2A,OALTRT F',3X. 'CG IN'e2X9'RETRN F'.3x,'CHG IN'1
651: WRITEI6.1081
65Z: 108 FORiMATISX,'yOS' '31,' Eh ,14X,'PETN' ,4XIMETN' ,'$A'CONT' ,
6 5 1: I 3x ,#STAY ING- ,2X ,*STAY ttG* .3X .IRLYRt 2X..LEAY INGO o3x OREILHMth I
6514: ..LO - JTA8IjG.I~jRUK)
655: JtI - .JTA84jG,2.jIUNI
6 5e 6 C 110 JYJIO..Jti
6s7: lF! jETotrQ.2j GO TC 1447C
65a; ARITEI6.11gS y,RETIJYJG ,N~ RPRIIL(JY,,JGl *ELNEJY,.JG)e

65: TCCNTIjy.JGI ,RS(j,j.C,31 I.AkS!jy,.JG,311,CRSijy,jG) .I(JY,.JGI,

66: ci C'ktA?)'A.I3,4F8,4,5F9.C)
662: GC TL 11C.

61: I TCLKT I jY , ;(I RS YjY.G,.JY ,AHS Ijy , jG jY ,CRSI .JG 4 RL I Y 4G I
65 2 GkLiiY. G)

~67 1 CC CCN~IN
1 6P4 7 / 77 C CK IP lL E
669: A'ITLI6.3C3j

6 7 : ANITE16.991

6 7
1 3C3 FLHYPATj//s 12x'PiiESE~ VALLJE Or t IffTIpE CIVILIAN EARKNGES69/1

6712: JF!.ALN.E..I I A RI T E 6 3 Z14 )I .APEI Ij A fEP). jh A ,-aE I6 )

6 7. 3C4 FCRI-AI.905',141.63.$(6x.A31)
6 7: 0O 3C5 i.j a *0
6 7 6: f AIIE (6.3C6i IjJ C IVPV .jjGRO jLI ,j.R0 a 1.61
677: 3,- YCHVAISX,3.Ar

9
.rl

67e: 30b CCPTINLF
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679: 301 CONTINUE
60: VNITE16.20CV) ALTIJALTI
61 20CC FORMAT(II,/i.

3
0Xo'CCNTINUATICN RATEs',/m

3
4xA'4IX94PLAN9)

692: *AITE(6.20101 INAI"E2hIIAI*.6)

683: 201C FRCMAT~i,3h4.9GRaDEO. .,BX,SYCS *2X9613x.A3,2X1 I
684: 00 2CI lvK.1.30

66s: SRITE46.202cI IAK.(TCGlKT(IVKIGI.IGml .6i

686 2C20 F~kMAT19X#12mlX#61F~oM))
4871 2015 CONTINUE
668: STOP
68 9 END

ECE ;689
C:
N~o CORRECTIONS APPLIEC.
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